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® Double starila package. 

@ A method of preparing a sterile double package (2) by in- 
serting a sterile article (4) into an inner package (6) which has 
been sealed on three sides, inserting the inner package (6) into 
an outer package (16) which has not more than three sides 
sealed, sealing the remaining sides of the outer package (16) to 
form a double package (2), sterilizing the contents of the outer 
package (16), and sealing the fourth side of the inner package 
(6) through the outer package (16). 
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P.C. 6857 

DOUBLE STERILE PACKAGE 

The present invention relates to a novel process 
for preparing a double sterile package. More parti- 
cularly, it relates to sealing an inner package through 
a sealed outer package while allowing the sealed inner 
package free movement in the outer package. 

Sterile packages intended for use in sterile zones 
must meet exacting requirements. The sterilized 
condition within and without the inner package must be 
maintained while the entry of contaminants into the 
packages must be prevented. The package must be able 
to resist variations in environmental conditions. 
Additionally, the sterile package must be able to be 
easily and quickly opened, without recourse to imple- 
ments, thereby permiting the ready removal of the 
sterile contents without disrupting the sterility 
thereof. 

Current methods used to prepare double sterile 
packages include sterilizing an inner package open on 
one end. The wrapped sterile package is then dried in 
an oven and stored in a dry area, i.e., an environment 
free from moisture, until the final sealing of this 
inner package takes place in a clean room using aseptic 
techniques, where the package is again sterilized 
before being heat sealed. Thus, the numerous steps in 
this process and the need for a dry area and a sterile 
area, are both costly and time consuming. This lengthy 
procedure can adversely effect the quality of the 
contents as well as possible risk of contamination. 
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U.S. Patent No. 3,815, 315 discloses a sterile 
package whose gaseous contents are either evacuated or 
replaced with inert gas prior to sealing. The package 
is then held in a dry room area, and subsequently 

5 sterilized in a sterile area commonly called a clean 
room before the final sealing step. 

There remains a need for an efficient and econo- 
mical method of preparing a sterile double package. 
The present invention relates to a method of 

10 preparing a sterile double package including a gener- 
ally rectangular sealed inner package containing a 
sterile surgical article and comprising two opposed 
sealable layers of material sealed adjacent their 
peripheries and a generally rectangular sealed outer 

15 package totally surrounding the inner package and 
comprising two opposed sealable layers of material 
sealed adjacent their peripheries with at least one of 
the opposed layers being vapor permeable, the inner 
package not being constrained from movement with the 

20 outer package. 

The method of preparing a sterile double package 
includes inserting a surgical article into the inner 
package, the inner package being sealed on three sides 
and open on the fourth. The inner package is then 

25 inserted between the opposed layers of the outer 

package, with no more than three sides of the layers of 
the outer package being sealed. The remaining sides of 
the outer package are then sealed to totally enclose 
the inner package, thereby forming a double package. 

30 The contents of the outer package are sterilized by 
a perfusion of a sterilizing gas through a vapor 



1 

0182553 



permeable layer, and placed under a vacuum to remove 
the gas vapor. The fourth side of the inner package is 
then sealed adjacent the periphery thereof through the 
outer package. The conditions of the sealing operation 

5 of the fourth side of the inner package and the 

materials of the opposed layers of the inner and outer 
package are such that neither layer of the outer 
package is sealed to the adjacent layer of the inner 
package and the opposed layers of the outer package are 

10 not further sealed together during the sealing 

operation of the fourth side of the inner package. 

The materials of the inner package is preferably, 
a foil laminate. The material of the outer package is 
preferably composed of a high grade surgical paper with 

15 polypropylene laminated film. 

The present invention also embraces a method for 
preparing a sterile double package of the type previously 
described wherein a suture is first inserted into an 
inner package. The inner package is comprised of 

20 foil laminate, and is sealed on three sides and open on 
the fourth. The inner package is then inserted into an 
outer package. 

The outer package is comprised of a layer of high 
grade surgical paper and a layer of polypropylene 

25 laminated film and is sealed on no more than three sides. 
The fourth side of the outer package is sealed by 
heating at a temperature of from about 275°C to 325° 
thereby totally enclosing the inner package to form 
a double package. The double package contents are 

30 sterilized by a perfusion of ethylene oxide gas through 
the high grade surgical paper layer of the outer package, 
and placed under vacuum. In the final step, the fourth 
side of the inner package is sealed, adjacent the 
periphery, by heating at about 200°C to 250°C. 
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The present invention also embraces. the sterile 
double package produced by the above described method. 

Novel features and advantages of the present 
invention, in addition to those mentioned above, will 
5 become apparent from a reading of the following detailed 
description in conjunction with the accompanying 
drawings , wherein : 

Fig. .1 is a top plan view of the surgical article 
in the inner package which is sealed on three sides of 
10 the present invention. 

Fig. 2 is a top plan view of the open inner 
package in the open outer package. 

Fig. 3 is a top plan view of the open inner 
package in the sealed outer package. 
15 Fig. 4 is a side elevational view of the double 

package being sterilized. 

Fig. 5 is a side elevational view of the double 
package under vacuum. 

Fig. 6 is a top plan view of the sealed fourth 
20 side of the inner package through the outer package. 

A particularly useful product made by the method 
of this invention is a sterile double package in which 
the inner package is sealed through the outer package. 
The layers of the outer package, however are not sealed 
25 to the inner package, nor are the layers sealed together. 
The resulting double package contains an inner package 
that is not constrained from movement within the outer 
package. The method of this invention is well suited 
to the production of such a sterile double package. 
30 Figures 1-6 illustrate the steps in a preferred 

method for making a sterile double package. 
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In Figure 1 is shown the first step in preparing a 
sterile double package 2 including inserting a sterile 
surgical article 4 into an inner package 6. The sterile 
surgical article can be, for example, a sterile suture. 

5 The inner package 6 is generally rectangular, with 

the size of the package being a function of the size of 
the surgical article 4. The inner package 6 comprises 
two opposed sealable layers 8, 10 of material. The two 
layers 8, 10 may be made of different compatible 

10 materials, or of the same material. By compatible 
materials is meant materials . that have sealing tern 
peratures within the same range. Preferred materials 
for the package 6 having different compatible 
materials are a lamination of polyester, foil and 

15 adhesives, preferably with low temperature adhesives. 
Preferred materials for the inner package 6 using 
the same material is foil laminate with low temperature 
adhesives. Preferably, each foil laminate layer is 
1.5 mil thick. 

20 Other suitable materials for the inner package are 

polyester low temperature adhesive laminations. 

The inner package 6 is sealed on three sides and 

open on the fourth. The sealing temperature is 

determined by the type of material used. For example, 
25 foil laminate is sealed at 200° to 250°C. The layers 

8, 10 of the inner package 6 are sealed adjacent their 

peripheries 12. 

In Figure 2, the inner package 6, containing the 

surgical article, which is sealed on three sides and 
30 open on the fourth side, is inserted between the 

opposed layers 13, 15 of the outer package. 
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The outer package 16 is generally rectangular , 
with the size of the outer package 16 being a function 
of the size of the inner package 6. The outer package 
comprises two opposed sealable layers 13, 15. The 

5 two opposed sealable layers 13, 15 of the outer package 
16 are sealed adjacent their peripheries 11 oh three 
sides and open on the fourth. 

The two layers 13, 15 of the outer package 
material are selected to impart strength and flexi- 

10 bility to the package. At least one layer of the outer 
package must be significantly vapor permeable for 
efficient sterilization of the outer package con tents. 
Preferably materials are high grade surgical paper with 
polypropylene lamianted film. Surgical paper used for 

15 th€t outer package is preferably 40 to 50 pound Kraft 

about 3.5 mil in thickness while the polypropylene 

laminated film outer layer is about 3 mil. in thickness. 

Other suitable materials for the outer package are 

TM 

coated or uncoated Tyvek or coated paper sealed to 
20 polypropylene laminates, or other suitable supported 
film with a high temperature adhesive. 

In Figure 3, after the inner package 6 is inser- 
ted, the fourth side of the outer package 16 is sealed 
totally enclosing the inner package 6 and forming the 
25 double package 2. The sealing temperature of the outer 
package layers is determined by the type of material 
used. For example, high grade surgical paper and a 
layer of polypropylene laminated film is sealed by 
heating at from about 275°C to 325°C. 
30 The seals used in the present invention may be 

obtained by using conventional sealing techniques. 
Preferably a band sealer is used whereby the double 
package 2 is threaded through the band sealer and jaws 
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apply the proper combination of temperature and pres- 
sure creating the desired seal, other suitable sealing 
techniques include drop heated bar sealers, and rolling 
and crown die sealers. The present invention, however, 
is not limtied to any particular method of sealing 
technique, and any convenient method producing the 
proper combination of temperature and pressure is 
suitable. 

In Figure 4, the contents of the double package 2 
are sterilized by perfusion of the sterilizing gas 
through the vapor permeable layer of the outer package 
16. The sterilization can be done in any conventional 
manner. Following the sterilization step the double 
package 2 is placed under vacuum, using any conven- 
tional vacuum method to remove residual gas. 

Preferably, the double package 2 is sterilized by 
placing the package in a suitable ethylene oxide 
sterilizing oven. The oven is evacuated after which a 
mixture of 12 percent by volume ethylene oxide and 88 
percent by volume dichlorodif luoromethane (Freon 12) is 
admitted to the oven. The oven pressure is preferably 
about 20 PSIG, the temperature is from about 70 to 
120°C, and the gas exposure time is from about 6 to 10 
hours . 

After the gas has been in contact with the double 
package 2 mixture for at least 6 hours, and preferably 
8 hours, the double package 2 is removed from the 
sterilizating oven and placed in a vacuum drying oven. 
The oven is heated to a temperature of from about 100°C 
to 120°C for a minimum of 24 hours under a 27 inch 
vacuum. 

Figure 6 shows the final sealing operation whereby 
the fourth side of the inner package 6 is sealed 
through the outer package 16. The fourth side of the 
inner package 6 is sealed adjacent the periphery 20 
thereof, through the outer package 16. 
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The materials of construction of the double 
package 2 are chosen such that when the inner package 6 
is sealed through the outer package 16, due to the 
difference between the sealing temperature of material 

5 of the inner package 6, the outer package 16 will not 
be sealed to the inner package 6. 

For example, if the inner package 6 material is 
foil laminate with a sealing temperature of from 
about 200°C to 250°C, and the outer package 16 

10 material is a layer of high grade surgical paper 
and a layer of polypropylene laminated film with a 
sealing temperature of from about 275°C to 325°C, 
the fourth side of the inner package will be sealed 
at about 220 °C to 250°C. 

15 Sealing the inner package in this manner will 

provide the desired result that neither layer of the 
outer package 16 will be sealed to the adjacent layer 
of the inner package 6. Also, the opposed layers of 
the outer package 16 will not be sealed together 

20 during the sealing operation of the sealing of the 
fourth side of the inner package 6, and the inner 
package 6 will not be constrained from movement within 
the outer package 16. 

The sterile double package method of this 

25 present invention eliminates many of the problems of 
previously used methods of sterilization of double 
packages. The method provides a relatively simple 
economical' time saving system, eliminating the step 
of sterilizing the open inner package, drying and 

30 storing under sterile conditions and then sealing the 
fourth side of the inner package in a clean room under 
aseptic conditions. It also eliminates the need to 
place the sealed inner package into an outer package 
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and complete a second sterilization cycle exposing the 
contents to adverse conditions a second time. Our 
method eliminates the costly clear room, the aseptic 
handling procedure, the second sterilization, the 
crushing and the deforming of sutures in sealed paks 
under sterilizing pressures, the possibility of change 
contamination and a very marked savings in time. 

It will be appreciated that sterile packages can 
be made by this method for many different uses. 
Further modification will occur to those skilled in the 
art. For example, the four sides of the outer package 
can be sealed at one time thereby eliminating the two 
step process. In this embodiment, the inner package is 
placed on one layer of the outer package and the second 
layer of the outer package is positioned and sealed in 
one step. 

The scope of the invention is defined by the 
appended claims and should not be understood as limited 
by the specific embodiments described herein. 
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CLAIMS 

1. A method of preparing a sterile double 
package (2) including (A) a generally rectangular 
sealed inner package (6) containing a sterile surgical 
article (4) and comprising two opposed sealable layers 
(8,10) of material sealed adjacent their peripheries 
(12) and (B) a generally rectangular sealed outer 
package (16) totally surrounding said inner package and 
comprising two opposed sealable layers (13,15) of 
material sealed adjacent their peripheries (11) with at 
least one of said opposed layers being vapor permeable, 
said inner package (6) not being constrained from 
movement within said outer package (16) , comprising the 
steps of 

(a) inserting a surgical article (4) into said 
inner package (6) , said inner package (6) being sealed 
on three sides and open on the fourth side; 

(b) inserting said inner package (6) between said 
opposed layers (13,15) of said outer package (16), with 
no more than three sides of said layers of the outer 
package (16) being sealed, and then sealing the 
remaining sides of the outer package (16) to totally 
enclose the inner package (6) to form a double package 
(2); 

(c) sterilizing the contents of the outer package 
(16) by perfusion of a sterilizing gas through said 
vapor permeable layer thereof; 

(d) removing gas vapors through vacuum, and, 

(e) sealing the fourth side of the inner package 
(6) adjacent the periphery (12) thereof through the 
outer package (16) 9 
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with the conditions of the sealing operation of 
said step (e) and the materials of said opposed layers 
(8,10) of said inner (6) and outer packages (16) being 
such that neither layer of said outer package (16) is 
sealed to the adjacent layer of said inner package (6) 
and said opposed layers of said outer package (16) are 
not further sealed together during the sealing 
operation of said step (e) . 

2. The method of claim 1 wherein the material of 
inner package (6) is foil laminate. 

3. The method of claim 1 wherein the material 
of the outer package (16) is high grade surgical paper 
with polypropylene laminated film. 

4. A method of preparing a sterile double 
package (2) including (A) a generally rectangular 
sealed inner package (6) containing a sterile surgical 
article ( 4) and comprising two opposed sealable layers 
(8 f 10) of material sealed adjacent their peripheries 
(12) and (B) a generally rectangular sealed outer 
package (16) totally surrounding said inner package (6) 
and comprising two opposed sealable layers (13,15) of 
material sealed adjacent their peripheries (11) with at 
least one of said opposed layers being vapor permeable, 
said inner padkage (6) not being constrained 

from movement within said outer package (16), 
comprising the steps of: 

(a) inserting a suture into an inner package (6), 
said inner package (6) comprised of foil laminate said 
inner package (6) being sealed on three sides and open 
on the fourth side; 
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(b) inserting said inner package (6) into an 
outer package (16) , said outer package (16) comprised 
of one layer of high grade surgical paper and one layer 
of polypropylene laminated film, said outer package 
(16) being sealed on no more than three sides; 

(c) sealing the remaining sides of said outer 
package (16) at a temperature of from about 275°C to 
325°C enclosing the inner package (6) to form a double 
package (2); 

(d) sterilizing the contents of the outer package 
(16) by a perfusion of ethylene oxide gas through the 
high grade surgical paper layer thereof, 

(e) removing gas vapors by placing the double 
package (2) under vacuum; and r 

(f) sealing the fourth side of the inner package 
(6) adjacent the periphery thereof through the outer 
package (16) , at a sealing temperature of from about 
200°C to 250 C C. 

5. A sterile double package (2) prepared by the 
method of claim 1. 
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